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Tema gucepranii:
1. 3aKOHOMIPHOCTI BIJIMBY €JIEKTPOHHO-TIPOMEHEBOI TEXHOJIOTII Ha eKCIUIyaTalliHi XapaKTEPUCTUKU ONTUYHUX

eJIeMEeHTIB.

2. Regularities of influence of electron beam technology on the performance of optical elements

Pedepar:

1. Incepraliito NpUCBSYEHO BUPIIIEHHIO HOBOI HAYKOBO-TE€XHIYHOI IPO6JI€eMU [TOKPAIIEHHS eKCILIyaTaliHUX
XapaKTEePUCTHUK ONTUYHUX €JIEMEHTIB ONITUKO-€JIEKTPOHHUX IIPUJIaJIiB HA OCHOBI BCTAHOBJIEHUX 3aKOHOMIPDHOCTEN
BILJIMBY Ha HUX PEXKUMIB €JIeKTPOHHO-TIPOMEHEBOi TeXHOJIOTii, po3p0o6yieHuX MaTeMaTUYHUX Mojieslel,
CIIelliali30BaHOro IPOrpaMHOro 3a6e3Me4YeHHs, 0 B LiJIOMY [IPEJICTaBJSI0Th COO0I0 TEXHOJIOTTYHI OCHOBU
KEPYBaHH$ SIKICHUMU XapaKTepUCTUKAMU ITOBEPXHI i IOBEPXHEBUX LIAPiB €JIEMEHTIB, Ta SIKa Ma€ BaXKJINBE HAPOJHO-
rOCIoapChKe 3HAaYEHHS IJ1s1 MiABUIEHHS TEXHIKO-€KCIUIyaTallilHUX XapaKTE€PUCTUK IIPUJIALiB 3 HACTYIIHUAM iX
BIIPOBA/>)KEHHSIM B BUPDOOHUIITBO. Briepiiie BCTaHOBJIEHI 3aKOHOMIPHOCTI BIIJIUBY PEKMMIB €JIEKTPOHHO-TIPOMEHEBOI
TEXHOJIOTiI Ha eKCIUlyaTaliliHi XapaKTePUCTUKU ONITUYHUX €JIEMEHTIB (CIIEKTPaIbHUI Koe)illieHT MPOIyCKaHHs,
MIKpPOTBEpJiCTb OBEPXHI, CTIMKICTb 4O 30BHILIHIX TEPMiYHUX Ta MEXAHIYHUX yapiB TOILI0), KEPYBAHHS SKUMU

I03BOJISIE MiABUILYBATH TEXHIKO-€KCIUTyaTalliliHi XapaKTepUCTUKY ITPUJIaLiB (TOUHICTh, IMOBIpHICTh 6€3BiIMOBHOI



po6oTH TO1110). PO3p061eH0 HOBUI MEeTO 06POOKY CKIIaTHUX KPUBOJIHITHMX TIOBEPXOHb Ta CTBOPEHHS Ha HUX
dyHKUIioHANMBHUX MiKporpodine pidHOi reomeTpryHOi GOpMHU 32 IOIIOMOTOI0 CUCTEMU HEPYXOMMUX IMUCKPETHO
PO3TallOBAaHUX €JIEKTPOHHYX [IPOMEHIB, 10 03BOJIsIE CTBOPIOBATU MIKPOOINITHUYHI eTaJli 1J11 ONTUKO-E€JIEKTPOHHUX
npusajnis. Po3pobyieHo MaTeMaTU4Hi MOl 30BHIIIHIX BIUIMBIB Ha ONITUYHI €JIEMEHTH, SKMM BOHM MiJiIaloThCs IIPU
eKCIyaralii, BU3Ha4€eHi Aiana3sony 3MiHU KPUTUYHYX 3HA4YEHb iX ITapaMETPIB, a TAKOXK MICLS pO3TallyBaHHS
IiJISHOK Ha ITOBEPXHI €JIEMEHTIB, SIKi MifJalThCs MAKCUMAJIbHOMY 30BHIIIHBOMY HArpiBy, O NO3BOJIMTD IJISIXOM iX
€JIEKTPOHHO-TIPOMEHEBOI 0OPOOKU NOINepeIKaTy PyHHYBaHHS B yMOBax €KCIlyarallii. Po3po6sieHo HOBi MmeToau
MigBUIIEHHS TEXHIKO-EKCITyaTaliHUX XapakKTEPUCTUK ONTUKO-€JIEKTPOHHUX IIPUJIATIiB IIJIIXOM MTOKPaIlEeHHS
€KCIIJIyaTalilHAX XapaKTePUCTHUK iX ONTUYHUX €JIEMEHTIB 32 JOIMTOMOIOI0 €JIEKTPOHHO-IIPOMEHEBOI TeXHOOTII. L1i
METOJY 3HAUIIM [IPAaKTUYHE BUKOPUCTAHHS Ha BiTYN3HSHUX Ta 3aKOPJOHHUX MiANIpUeMCTBaX (MiATBEPAKEHO

dKTaMHn BHpOBa,H)KeHHH).

2. The relevant scientific and technical problem is defined and solved in dissertation: the improvement of the
performance characteristics of optical elements in optoelectronic devices based on established patterns of
exposure modes of electron-beam technology, mathematical models, specialized software that represent the
technological bases of management of quality characteristics of surfaces and surface layers. The modern level of
development of opto-electronic instrument building brings increased requirements to the performance of their
optical elements: microhardness of the surface; the strength of the surface layers; spectral transmission factor;
resistance to external thermal and mechanical shocks, etc., that affect the technical and performance
characteristics of the devices. As practice has shown, the most comfortable, environmentally friendly and handy
way of handling optical elements is electron-beam method, which allows you with a help of a moving electron
beam by buffing items from optical glass to get the surface of high purity with minimal surface roughness, non-
failed surface layers, as well as to strengthen elements from optical ceramics and to get the surfaces with high
microhardness and thickness of strengthened layers of tens of microns. However, the widespread use of electron
beam technologies in optical-electronic instrument manufacture is hindered by the lack of data on the patterns of
exposure modes of electron beam treatment on the performance characteristics of optical elements, the control of
which allows you to improve the technical and performance characteristics of the devices. During the operation of
optical elements in conditions of thermal and mechanical shocks, there is a great practical importance of
predefined critical values of the parameters of external and places of location of danger zones on the surface of
the elements that are exposed to the maximum stresses and that need to be processed in advance by electron
beam to prevent deterioration of their operational characteristics and damage of items. For the first time modes of
electron-beam technology are established, within which there is an improvement of optical elements
performance. For the first time the regularities of influence of modes of electron-beam technology for the spectral
transmittance coefficient are established, which leads to increased accuracy and range expansion measurement of
devices. For the first time the regularities of influence of modes of electron-beam technology for the surface
microhardness are established, as well as the resistance to external influences, that allows to increase the
probability of non-failure operation of devices in operation. A new method of processing of complex curved
surfaces is worked out as well as creating on them functional microprofiles of different geometric shapes using
fixed discretely located electronic beams, allowing to create microoptical details for opto-electronic devices by
optimum control of technological parameters of the installation. The refined mathematical models of external
heating of the optical elements of different geometric shapes and sizes are developed, that take into account the
temperature dependences of thermal properties of optical material, which allows determining critical values of
external heat flows and time of their influence, preventing their destruction. A new mathematical model of thermal
shock external influences on optical semispherical fairing under the conditions of operation of supersonic
equipment is developed, allowing to determine the critical values of flow speeds by airflow, time of its influence,
location place on the surface of the fairing dangerous zones that are exposed to the maximum thermal influence
and that need to be additionally processed by electronic beam at the stage of production, preventing their
destruction during operation. New methods developed to improve the technical and operational characteristics of
opto-electronic devices by means of improving the performance of their optical elements using electron-beam



technology. The results of dissertation constitute the scientific basis for the design, technical realization and
implementation on production of technology of electron beam treatment of optical elements of opto-electronic
devices to improve their operational characteristics. The results of theoretical and experimental research, as well
as developed methods have found practical use and implementation (confirmed by acts of implementation) on the
enterprises of Ukraine and the Republic of Belarus, that made possible: to improve the accuracy and expand the
ranges of measurement of distance of pulse laser range finders at 7...15%,; to increase the probability of non-failure
operation of optical fairings of IR devices and fiber-optic beam guides of laser medical devices in operation at
10...20%; get economic benefit of 360 thousand hryvnias.
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